Introduction
The Schur multiplier M (G) of a group G was introduced by Schur [1] in 1904 while studying of projective representation of groups. In 1956, Green [2] gave an upper bound p 1 2 n(n−1) on the order of the Schur Multiplier M (G) for p-groups G of order p n . So there is an integer t(G) ≥ 0 such that |M (G)| = p 1 2 n(n−1)−t(G) . This integer t(G) is called corank of G defined in [13] . It is an interesting problem to classify the structure of all non-abelian p-groups G by the order of the Schur multiplier M (G), i.e., when t(G) is known. Several authors studied this problem for various values of t(G).
First Berkovich [3] and Zhou [4] classified all groups G for t(G) = 0, 1, 2. Ellis [5] also classified groups G for t(G) = 0, 1, 2, 3 by a different method. After that several authors have classified the groups of order p n for t(G) = 4, 5, 6 in [7, 8, 16] .
Peyman Niroomand [6] improved the Green's bound and showed that for non abelian p-groups of order p n , |M (G)| = p central series of group G and G ab denotes the quotient group G/γ 2 (G). We denote γ 2 (G) by G ′ . A group G is called capable group if there exists a group H such that G ∼ = H/Z(H), where Z(H) denotes center of H. We denote the epicenter of a group G by Z * (G), which is the smallest central subgroup of G such that G/Z * (G) is capable.
James [21] classified all p-groups of order p n for n ≤ 6 upto isoclinism which are denoted by Φ k . We use his notation throughout this paper.
Our main theorem is the following: 
p . Moreover for p = 2, G is isomorphic to one of the following groups: 16 , the Dihedral group of order 16.
Preliminaries
In this section we list following results which will be used in the proof of our main theorem. 
The following result gives M (G) of non-abelian p-groups G of order p 4 for |G ′ | = p, follows from [19] and for
Now we explain a method by Blackburn and Evens [18] for computing Schur multiplier of p-groups G of class 2 with G/G ′ elementary abelian. We can view G/G ′ and G ′ as vector spaces over GF (p), which we denote by V, W respectively.
and consider a bilinear mapping (, )
Let X 1 be the subspace of V ⊗ W spanned by all elements of type
Consider a map f :
We denote by X 2 the subspace spanned by all v ⊗ f (v) for v ∈ V . Let X 1 + X 2 be denoted by X, which will be used throughout this paper without further reference. Now the following result follows from [18] .
Let G be a finite p-group of nilpotency class 3 with centre Z(G). SetḠ =
, wherex denotes the image inḠ of the element x ∈ G and [x, y] γ denotes the image in 
Proof of Main Theorem
In this section we prove our main theorem. Proof is divided into several parts depending on the structure of the group. We start with the following lemma which establishes the result for groups of order p n for n ≤ 5.
Proof. 
. Now it follows from [13,
Lemma 3.4. Let G be a non-abelian p-group of order p n (n ≥ 6) and
Proof. Suppose that |G ′ | = p. Let the exponent of Z(G) be p k (k ≥ 3) and K be a cyclic central subgroup of order p k . Then using Theorem 2.1, we have
(n−1)(n−4) , which gives a contradiction. Similarly we can prove the result for
First we consider the groups G such that |G ′ | = p. 
(n−1)(n−2)−1 , which is a contradiction.
Now we consider groups such that |G
is isomorphic to one of the following groups: we have
Now using [9, Theorem 21 and Corollary 23] and [10, Theorem 11] for group G/K, we get our result.
Proposition 3.7.
There is no non-abelian p-group G of order p n (n ≥ 6) with
Proof. By Lemma 3.3, G/G ′ is elementary abelian group of order p n−2 . Thus G is (n − 2)-generator group. We can choose generators x, y,
, then we have a similar conclusion. On the other hand if both are
Hence |Image(ψ 3 )| ≥ p n−5 . Note that |Image(ψ 2 )| ≥ p n−4 . So by Theorem 2.4 we
, which is a contradiction for n ≥ 8.
It follows that |M (G)| ≤ p 1 2 n(n−3)−n+5 , which is a contradiction for n ≥ 7.
and p = 3. By HAP [22] of GAP [23] there is no group G of order 3 7 with |G ′ | = 3 2 , |Z(G)| = 3 and |M (G)| = 3 13 .
For |G| = p 6 (p = 2), by [21] it follows that G belongs to the isoclinism class Φ 22 . In this case |Image(ψ 2 )| ≥ p 2 and |Image(ψ 3 )| ≥ p 3 . Hence it follows from Theorem 2.4 that |M (G)| ≤ p 7 , which is not our case.
For p = 2, there is no group G of order 2 6 which satisfies the given hypothesis, follows from computation with HAP [22] of GAP [23] .
Lemma 3.8. Let G be a non-abelian p-group of order p n (n ≥ 6) with t(G) = log p (|G|) + 1 and
Now consider groups of order p 7 of exponent p. By [14] it follows that there is only one capable group
is not our case.
The following result weaves the next thread in the proof of Main Theorem.
p . Moreover, p is always odd.
Proof. By Lemma 3.4, Z(G) is of exponent p. We consider two cases here.
The isomorphism type of G/K is as in Theorem 3.6. It follows from these structures that there are n − 2 generators {x, y, α i , i ∈ {1, 2, · · · n−4}} of G such that [x, y] ∈ z and [α k , x] ∈ w , for some k.
gives (2n − 9) linearly independent elements in G ′ ⊗ G/G ′ . Now by Theorem 2.3,
, which is possible only when n ≤ 7. Now it only remains to consider groups of order p 6 and p 7 .
For groups of order p 7 result follows from Proposition 3.9. By HAP [22] of GAP [23] we see that there is no such group for p = 2. Finally we consider groups G such that |G ′ | = p 3 .
Lemma 3.11. Let G be a non-abelian p-group of order p n with t(G) = log p (|G|)+1
and |G ′ | = p 3 . Then for any subgroup K ⊆ Z(G) ∩ G ′ of order p, G/K ∼ = Z
p ⋊ Z p (p = 2). In particular, |G| = p 6 .
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